TIN2 binds TRF1 and TRF2 simultaneously and stabilizes the TRF2 complex on telomeres.
Human telomeres contain two related telomeric DNA-binding proteins, TRF1 and TRF2. The TRF1 complex contains the TRF1 interacting partner, TIN2, as well as PIP1 and POT1 and regulates telomere-length homeostasis. The TRF2 complex is primarily involved in telomere protection and contains the TRF2 interacting partner human (h)Rap1 as well as several factors involved in the DNA damage response. A prior report showed that conditional deletion of murine TRF1 reduced the presence of TRF2 on telomeres. Here we showed that TRF2 is also lost from human telomeres upon TRF1 depletion with small interfering RNA prompting a search for the connection between the TRF1 and TRF2 complexes. Using mass spectrometry and co-immunoprecipitation, we found that TRF1, TIN2, PIP1, and POT1 are associated with the TRF2-hRap1 complex. Gel filtration identified a TRF2 complex containing TIN2 and POT1 but not TRF1 indicating that TRF1 is not required for this interaction. Co-immunoprecipitation, Far-Western assays, and two-hybrid assays showed that TIN2, but not POT1 or PIP1, interacts directly with TRF2. Furthermore, TIN2 was found to bind TRF1 and TRF2 simultaneously, showing that TIN2 can link these telomeric proteins. This connection appeared to stabilize TRF2 on the telomeres as the treatment of cells with TIN2 small interfering RNA resulted in a decreased presence of TRF2 and hRap1 at chromosome ends. The TIN2-mediated cooperative binding of TRF1 and TRF2 to telomeres has important implications for the mechanism of telomere length regulation and protection.